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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
A RAN2 LS [1] was received and RAN1 is requested to answer a question with respect to Rel-15 NGEN-DC, NE-DC, NR-DC and NR-CA without SCG, as cited as below,
	
1. Overall Description:
In TS 38.331, there is a restriction for PUCCH configuration for EN-DC as below, which was captured based on previous RAN1 agreements. 
	In EN-DC, The NW configures at most one serving cell per frequency range with PUCCH. And in EN-DC, if two PUCCH groups are configured, the serving cells of the NR PUCCH group in FR2 use the same numerology.



It is RAN2’s understanding that this restriction can be applied to NGEN-DC as well. RAN2 would like to ask RAN1 to clarify whether this restriction should be applied to NE-DC, NR-DC and NR standalone also.

2. Actions:
To RAN1:
ACTION: 	RAN2 respectfully ask RAN1 to answer the question above.


In the following, companies’ views relevant to such request are provided. 
[bookmark: _Ref129681832]Discussions 
Whether the restriction for PUCCH configuration for EN-DC is also applied to NGEN-DC and NE-DC
In the following table, companies are welcome to provide their views on the question above and the potential proposal below which are based on received draft reply LS’s:
	Company
	View

	Intel
	Yes, the restriction applies to NGEN-DC and NE-DC, which corresponds to FG6-9 and 6-9a of UE features in 38.822.

	Samsung
	The restriction is an outcome from discussions about NR PUCCH groups in EN-DC where LTE is involved. Then, we think the restriction should be also applied to NGEN-DC and NE-DC.

	ZTE
	Yes. From RAN1 perspective, the restriction for PUCCH configuration for EN-DC quoted in the incoming LS is also applied to NGEN-DC and NE-DC.

	Nokia
	Yes

	MediaTek
	Yes. 
According to TS38.306, the restrictions are applied to EN-DC and NE-DC in UE capability and there is no other UE capability supporting EN-DC & NE-DC without such restrictions, which shouldn’t be a basic UE capability either. Therefore, in addition to EN-DC, the restrictions should be applied to NGEN-DC and NE-DC in RRC configurations.

	QC
	Yes, For NGEN-DC and NE-DC, it is appropriate to use the same restriction as for EN-DC

	Huawei, HiSilicon
	Yes

	Ericsson
	Yes



Summary of potential proposals:
Potential agreement: Yes, the restriction for PUCCH configuration for EN-DC quoted in the incoming LS is also applied to NGEN-DC and NE-DC.

Whether the restriction for PUCCH configuration for EN-DC is also applied to NR CA 
In the following table, companies are welcome to provide their views on the question above and the potential proposal below which are based on received draft reply LS’s:
	Company
	View

	Huawei, HiSilicon
	For NR CA, the restriction for EN-DC in the LS is not needed. In LTE CA, it is up to two PUCCH group, i.e. only one primary PUCCH group and one secondary PUCCH group. It is inherited by NR CA.

	Intel
	For NR CA, up to two PUCCH groups can be configured. It is NOT limited to one PUCCH group for FR1 and one PUCCH group for FR2. Each PUCCH group can have up to 2 different numerologies. 
Regarding FL proposal below, should we add the difference related to numerology?

	Samsung
	For NR CA, there is no reason to apply such a restriction that is at most one serving cell with PUCCH per frequency range and same numerology for FR2 PUCCH group. Two as the max. number of PUCCH groups is OK.

	ZTE
	For NR CA, each UE can be configured with up to two PUCCH groups. The two PUCCH groups can be configured as both in FR1, both in FR2 or one in FR1 and one in FR2. 

	Nokia
	Agree that the restriction should not be extended to NR CA.

	MediaTek
	No. 
According to TS38.306, the restrictions are not applied to NR CA in UE capability. Therefore, no need to apply the restrictions to NR CA and the maximal number of PUCCH groups for NR CA is two.

	QC
	For NR-CA, no restriction is needed, except that a similar UE capability structure as expected to be used for the cell group capability signalling in NR-DC is recommended. That is, for the signalling in the UE capabilities of which bands can form PUCCH groups for NR-CA, reuse the mechanism expected to be introduced in 38.331 for NR-DC indicating which subset of bands in a DC band combination can form cell groups supported by the UE.
Please refer to QC response in section 2.5 for the details of above-mentioned UE capability structure.

	Huawei, HiSilicon
	No. For NR CA without configured SCG, the restriction is not applied. But only primary PUCCH group and secondary PUCCH group are allowed at most.

	Ericsson
	No. The restriction is not applicable to NR CA. For NR CA up to two PUCCH groups can be configured.



Summary of potential proposals:
Potential agreement: No. For NR CA without configured SCG, the restriction is not applied. The maximum number of PUCCH groups is two, i.e. only primary PUCCH group and secondary PUCCH group are allowed at most.

Whether 1 or 2 the max # of PUCCH group in each CG for NR-DC is
In the following table, companies are welcome to provide their views on the question above and the potential proposal below which are based on received draft reply LS’s:
	Company
	View

	Intel
	Yes for the proposal. Our understanding is that there is only one PUCCH group in each CG. In Rel-15, one CG is on FR1 and the other CG is on FR2. 

	Samsung
	OK with the proposal in Rel-15.

	ZTE
	Our preliminary understanding is that this restriction is also applied to NR-DC.
UP to two PUCCH groups can be configured in each CG, one is in FR1 and another is in FR2. However, considering that in Rel-15, the NR-DC is restricted that MCG is fully in FR1 and SCG is fully in FR2. It seems that 1 is the max# of PUCCH group in each CG for NR-DC in Rel-15. We are open to further discuss whether 1 or 2 is the max # of PUCCH group in each CG for NR-DC.

	Nokia
	Agree that in Rel-15 there is at most one PUCCH group per cell group in Rel-15 with NR-DC, as the DC is only across frequency ranges when the # of cell groups is 2. However, care should be taken that RRC does cause trouble in Rel-16 when this assumption does not hold any longer.

	MediaTek
	According to TS38.306, for NR-DC, the maximum number of PUCCH groups in each CG is one in UE capability and there is no other UE capability supporting more than one PUCCH groups in each CG, which shouldn’t be a basic UE capability either. Therefore, the maximum number of PUCCH groups in each CG should be limited to one for NR-DC in RRC configurations.

	QC
	For NR-DC, there is understood to be a much stricter restriction, i.e. there is no support of multiple PUCCH groups within a CG. Therefore, we are OK with the proposal of “For NR-DC, The maximum number of PUCCH groups in each CG is one”.

	Ericsson
	Agree in Rel-15 there is at most one PUCCH group per cell.



Summary of potential proposals:
Potential agreement: For NR-DC, The maximum number of PUCCH groups in each CG is one.

If up to 2 for the above question, whether to restrict the same numerology for the CG with carriers only in FR2 for NR-DC
In the concerned restriction in the LS, the CG with carriers only in FR2 is restricted with the same numerology if there are two PUCCH groups in FR1 (E-UTRA MCG and the NR PUCCH group in FR1).  the following table, companies are welcome to provide their views on the question above:
	Company
	View

	MediaTek
	Not sure why this question should be subject to the condition that there are two PUCCH groups in FR1 (E-UTRA MCG and the NR PUCCH group in FR1).
According to TS38.306 (shown as follows), the restrictions are also applied to NR-DC in UE capability and there is no other UE capability supporting NR-DC without such restrictions, which shouldn’t be a basic UE capability either.  Therefore, in addition to EN-DC, the restrictions should be applied to NR-DC in RRC configurations.
diffNumerologyWithinPUCCH-GroupLargerSCS
…
In case of NR-DC, it indicates whether the UE supports different numerologies across NR carriers within the same NR PUCCH group in MCG (in FR1) up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with larger SCS for data/control channel at a given time; and same numerology across NR carriers in SCG (in FR2).

diffNumerologyWithinPUCCH-GroupSmallerSCS
…
In case of NR-DC, it indicates whether the UE supports different numerologies across NR carriers within the same NR PUCCH group in MCG (in FR1) up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time; and same numerology across NR carriers in SCG (in FR2).

	Huawei, HiSilicon
	Referring to 6-9 and 6-9a for Rel-15, the same numerology has been restricted for the CG with carriers only in FR2. It seems useful to inform RAN2 about it and no different numerology in this case.

	QC
	We don’t think this proposal “For NR-DC, only the same numerology is supported for the CG with carriers only in FR2” follows any previous RAN1 agreement. But we can live with it. 



Summary of potential proposals:
Potential agreement: For NR-DC, only the same numerology is supported for the CG with carriers only in FR2.

Whether the reply LS includes additional suggestion on cell group capability signalling for Rel-15 NR CA as proposed by [4]
the following table, companies are welcome to provide their views on the question above:
	Company
	View

	ZTE
	We are not sure about the intention about the additional suggestion on cell group capability signaling here. Could the proponent give some further clarification?

	Nokia
	We are not sure what the need is.

	MediaTek
	It’s not clear that the proposal can already supported in existing Rel-15 NR UE capability signaling or new UE capability signaling is required.

	QC
	It is about LTE-LTE Dual Connectivity where the UE can signal the supported serving cells to Cell Group mapping. In other words, this is a mechanism to indicate that in a DC band combination, what subset of bands can form cell groups that the UE supports. 
It is defined in 36.331 as follows. We are expecting a similar mechanism will be introduced in NR-DC. We propose to reuse this mechanism in NR-CA for signalling in the UE capabilities of which bands can form the two PUCCH groups for NR-CA.
supportedCellGrouping-r12      CHOICE {
               threeEntries-r12               BIT STRING (SIZE(3)),
               fourEntries-r12                BIT STRING (SIZE(7)),
               fiveEntries-r12                BIT STRING (SIZE(15))
       }                                                          OPTIONAL
supportedCellGrouping
This field indicates for which mapping of serving cells to cell groups (i.e. MCG or SCG) the UE supports asynchronous DC. This field is only present for a band combination with more than two but less than six band entries where the UE supports asynchronous DC. If this field is not present but asynchronous operation is supported, the UE supports all possible mappings of serving cells to cell groups for the band combination. The bitmap size is selected based on the number of entries in the combinations, i.e., in case of three entries, the bitmap corresponding to threeEntries is selected and so on.
A bit in the bit string set to 1 indicates that the UE supports asynchronous DC for the cell grouping option represented by the concerned bit position. Each bit position represents a different cell grouping option, as illustrated by a table, see NOTE 5. A cell grouping option is represented by a number of bits, each representing a particular band entry in the band combination with the left-most bit referring to the band listed first in the band combination, etc. Value 0 indicates that the carriers of the corresponding band entry are mapped to a first cell group, while value 1 indicates that the carriers of the corresponding band entry are mapped to a second cell group.
It is noted that the mapping table does not include entries with all bits set to the same value (0 or 1) as this does not represent a DC scenario (i.e. indicating that the UE supports that all carriers of the corresponding band entry are in one cell group).

NOTE 5:  The grouping of the cells to the first and second cell group, as indicated by supportedCellGrouping, is shown in the table below. The leading / leftmost bit of supportedCellGrouping corresponds to the Bit String Position 1.
	Nr of Band Entries:
	5
	4
	3

	Length of Bit-String:
	15
	7
	3

	Bit String Position
	Cell grouping option (0= first cell group, 1= second cell group)

	1
	00001
	0001
	001

	2
	00010
	0010
	010

	3
	00011
	0011
	011

	4
	00100
	0100
	

	5
	00101
	0101
	

	6
	00110
	0110
	

	7
	00111
	0111
	

	8
	01000
	
	

	9
	01001
	
	

	10
	01010
	
	

	11
	01011
	
	

	12
	01100
	
	

	13
	01101
	
	

	14
	01110
	
	

	15
	01111
	
	




	Huawei, HiSilicon
	Thanks Yi (QC) for further explanation. It seems to propose a signaling structure for NR-CA capability of two PUCCH groups for Rel-15. It changes the ASN.1 in TS 38.331, would it cause NBC issue for Rel-15 NR-CA capability reporting? Because this LS is for Rel-15, and we assume that there have been some signaling of NR-CA with two PUCCH groups. We guest it would be associated with signaling twoPUCCH-Group (FGI 6-7).

	QC
	Regarding the NBC issue raised by Huawei, the scheme is backward compatible. The old UE not using the signaling supports any grouping combination so there is no problem for old UE to connect to a new base station.  There is a bit of a problem if the new UE connect to an old base station. But typically this is of lesser concern, because base stations should get regular updates as part of maintenance.

	Nokia
	Yi’s request for additional capability signaling seems to be a new thing that was not discussed during 2018 or during 2019. Adding new capabilities to Rel-15 in 2020 needs to pass a very high hurdle that is either unlocking some potential in the spec or is resolving some real life problem we have encountered. So far we haven’t seen much justification to the proposal, and the NBC impact to ASN.1 structure is more than just a little bit inconvenient as there will be UEs with old ASN.1 and new ASN.1. It is not at all obvious that even if all gNBs are updated that there is no incompatibility problem.

	Ericsson
	We would like to share some views on the proposal by QC after consulting with our RAN2 experts. Our understanding is that this approach is too complex.
As QC hints, this is NBC from NW perspective (QC: “There is a bit of a problem if the new UE connects to an old base station. But typically this is of lesser concern, because base stations should get regular updates as part of maintenance.”). Of course, one can debate whether any NW used multiple PUCCH groups at all so far. If not, one could argue that all NWs that decide to support it in future must support the Rel-16 variant. 
However, this signalling structure that is inherited from LTE DC is really heavy in size and super-complex to generate and decode. Note that it would have to be even bigger (and more complex) in NR since one can have more than 5CC and hence more than 5 non-contiguous groups of cells. It is bearable to add this to each BC. 
The “twoPUCCH-Group” bit is already signalled per FeatureSetUplink, i.e., the UE can set it different in different blocks of contiguous carriers. The current field description in 38.306 does not really explain how the UE should set it nor how the NW should interpret it: “Indicates whether two PUCCH group in CA with a same numerology across CCs for data and control channel [at a given time] is supported by the UE. For NR CA, two PUCCH group is supported with the same numerology across NR carriers for data and control channel at a given time. For EN-DC, two PUCCH group is supported with the same numerology across NR carriers for data and control channel at a given time, wherein an NR PUCCH group is configured in FR1 and another NR PUCCH group is configured in FR2.”
It would have made more sense to have just one bit per BC and to say that a “UE which sets that bit allows configuring PUCCHs in any SCell cell for which the UE advertises UL and which is not in a contiguous group with the chosen PCell”. With having a bit per contiguous block, one can decide how to use it. Maybe one can try interpretations so that UEs can hint which cells must belong to the same PUCCH group. But we should not make it too complex.

	ZTE
	Regarding the NBC issue on CA, the Rel-15 system works well without this new UE capability. We don't see a strong motivation to introduce this new UE capability for Rel-15.

	Samsung
	Also, we don’t want to introduce the new UE capability for Rel-15 which may cause NBC issues.



Summary of potential proposals:
For the issue above, no consensus is reached

Other issues for the reply LS 
Companies are welcome to provide other views that have not been covered above:
	Company
	View

	ZTE
	Question for clarification.
“In EN-DC, The NW configures at most one serving cell per frequency range with PUCCH. And in EN-DC, if two PUCCH groups are configured, the serving cells of the NR PUCCH group in FR2 use the same numerology.”
We are not sure whether all companies are on the same page regarding “the serving cells of the NR PUCCH group in FR2 use the same numerology” here.

What’s the interpretation of “same numerology” here?
Interpretation#1: All the active UL BWPs use the same numerology.
Interpretation#2: All the active UL BWPs use the same numerology +All the active DL BWPs use the same numerology + the numerology of active UL BWP and the numerology of active DL BWP could be different.
Interpretation#3: All the active UL BWPs use the same numerology +All the active DL BWPs use the same numerology + the numerology of active UL BWP and the numerology of active DL BWP has to be the same.
Interpretation#1 is our understanding. If this is the common understanding, we propose to clarify the restriction as below.
[bookmark: _GoBack]“In EN-DC, The NW configures at most one serving cell per frequency range with PUCCH. And in EN-DC, if two PUCCH groups are configured, the serving cellsUL carriers of the NR PUCCH group in FR2 use the same numerology.”

	MediaTek
	For the question raised by ZTE, our understanding is Interpretation #3 because in TS38.306 (shown as follows), even for UE capability supporting different numerology across cells within a PUCCH group, only same numerology for both DL and UL per carrier is allowed. Other interpretations will create another more advanced new UE capability than the following two UE capability and it’s not reasonable.
diffNumerologyWithinPUCCH-GroupLargerSCS
Indicates whether UE supports different numerology across carriers within a PUCCH group and a same numerology between DL and UL per carrier for data/control channel at a given time in NR CA, EN-DC/NE-DC and NR-DC.
…

diffNumerologyWithinPUCCH-GroupSmallerSCS
Indicates whether UE supports different numerology across carriers within a PUCCH group and a same numerology between DL and UL per carrier for data/control channel at a given time in NR CA, EN-DC/NE-DC and NR-DC.
…

	QC
	For the question raised by ZTE, our understanding is Interpretation #3 as well. 



[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Draft reply LS 
Potential proposal:


1. Overall Description:
RAN1 thanks RAN2 for the LS. RAN1 would like to provide the following answers.
The restriction for PUCCH configuration for EN-DC in the LS is also applied to NGEN-DC and NE-DC.
For NR-CA (without configured SCG), the restriction in the LS is not applied. The maximum number of PUCCH groups is two, i.e. only primary PUCCH group and secondary PUCCH group are allowed at most.
For NR-DC, the maximum number of PUCCH groups in each CG is one. Only the same numerology is supported for the CG with carriers only in FR2.
 2. Actions:
To RAN2
ACTION: RAN1 would like to respectfully ask RAN2 to take the above information into account. 



Conclusion 
The final LS is agreed in R1-2001306.
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